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As media of integration of internal and external environmental factors and 
genome genetic information, epigenetic regulation plays important role in cell 
life,including regulation of gene expression,determination of cell proliferation, 
differentiation and function specialization,and characterized with covalent 
modification of the chromatin.MEN1(Men1 in mice), one virulence gene of the 
multiple endocrine neoplasia type 1(MEN1), encodes a nuclear protein referred to as 
menin which is expressed in many organizations.The research of relationship between 
histone metylation regulated by menin and gene regulation,the development of disease 
is currently hot in this area.Recent reports show that menin controls the expression of 
key gene via interacting with histone modification enzymes,sush as MLL,and 
influencing the epigenetic mechanisms including H3K4 histone modification and 
chromatin structure.Menin is involved in cell cycle, proliferation, cell migration, 
apoptosis, and DNA damage repair. Pax2 is a key regulator of renal development, 
with the function of promoting cell proliferation. Microarray results show that menin 
can significantly inhibit Pax2 expression in wild-type (Men1+/+) mouse fibroblast 
(MEF) cells compareing with that in  menin knockout (Men1-/-) MEF cells, but the 
mechanism is still unclear. In lung adenocarcinoma, menin can affect H3K27 histone 
modifications to inhibit the expression of PTN. However,it’s not clear whether menin 
inhibits Pax2 expression via affecting H3K27 methylation mediated by the PcG has 
not been reported. 
In this research,we study the epigenetic mechanism of menin on regulation of 
Pax2 in Men1+/+ and Men1-/- MEF cells using ChIP, IP and other molecular biology 
techniques. ChIP showed that menin could influence the histone H3K27 methylation 
of Pax2 promoter but did not bind to the locus of Pax2 directly; Further more, menin 
could upregulate the expression of WT1 which sequently affect H3K27me3 of Pax2 
promoter; We identified that WT1 interacted with DNMT1 and the PcG family protein 
EZH2, SUZ12 through IP. These results suggest that: menin increases the expression 
of WT1, and then WT1 recruits PcG and DNA methyltransferase1 to the Pax2 
promoter which increases H3K27me3 and DNA methylation, thereby inhibiting the 
transcription of Pax2.  















menin regulates H3K27me3 and promoter DNA methylation via WT1 in repression of 
Pax2 transcription, it will provide a theoretical basis in revealing the biological 
significance of menin in the embryonic kidney development and kidney tumor. 
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第一章  绪论 
1. 基因的表观遗传学调控及其机制 
1.1 表观遗传学 
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